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Abstract 
Learning focused on forming skills is a real challenge to Mathematics teacher. The various educational coordinates (knowledge, 
skills, values) determine new dimensions of the didactic strategy seen from an integrated view and thus evaluation becomes a 
continuous educational component. The complexity of the educational process is emphasized with every aspect of learning and 
the impediments students meet in learning Mathematics as well as the errors generated by these impediments have a specific 
status, being displayed at each level of the mathematical skill. The main problem is to identify, diagnose and remove them as soon 
as possible so that learning should not be altered or blocked. The key factors of the continuous adjustment are given by the 
evaluative strategies, creating the premises in knowledge improvement.This paper presents an evaluation strategy, experimented 
within Mathematics classes at the secondary school level, double-focused on the didactic value of the errors and impediments in 
learning mathematics, on the one hand, and forming mathematical skills, on the other hand. 
© 2011 Published by Elsevier Ltd.  
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Introduction 
 
Evaluation, the α and ω of the instructive-educational process, was the topic of many researches in the 
educational domain performed in the last years. This fact can be explained mainly through the educational system’s 
concern for the “finite product”- the graduate, as well as for the “technological processs”- the quality of the 
education itself regardless of the educational level we are referring to.  
As far as the secondary school is concerned, Mathematics represents an essential component/part of the 
curriculum not only from the informative point of view, but also from the formative one. Both aspects are 
synthesized by the mathematical competence. From the mathematical point of view this term refers to the person’s 
ability to read, interprete and even act on the surrounding reality. This goal involves several factors and processes 
which are mainly structured in knowledge, abilities and attitudes/values, as well as the mobilization of these 
resources (Scallon, 2007) depending on the context.   
If traditionally the evaluation has been centered on knowledge, now the practitioner has to face other challenges. 
For example, how can the abilities and attitudes be evaluated, not only as a product, but also as the process in which 
these are formed? Without minimizing the importance of these problems, as space does not allow us to approach 
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them, we will focus, in the following paper on some of the aspects that characterize all the structural components of 
the mathematical competence. 
The human individual relates himself/herself to the surrounding reality according to the way in which this 
reflects on his/her consciousness, that is, according to the representations that the subject forms about the outer 
world. A part of these general representations is formed during school years under the convergent influence of the 
leading educational factors. 
Therefore, practising skills, in general, is determined/conditioned by these representations. The mathematical 
competence obeys the same rules. From this point of view we can highlight several situations: 
- the representations are correct, adequate to the surrounding reality;  
- the representations are wrong, deformed under the action of some factors called obstacles;  
- the representations are very weak, with a very low presence. 
From this perspective, the evaluative process moves its objective on the analysis of the representations that the 
student forms in the mathematical learning process. In this context, we will focus on mental images  the ideal-
subjective form  (Zlate, 2006, p.200). A researchb performed in 2009 based on a 
questionnaire applied on a sample of 350 students from the 8thc grade, from the South-Eastern part of Romania has 
revealed the fact that not all the students hav mental  of the concepts 
studied in mathematics. One of the items for the variable learning strategies applied to mathematics was: I build, in 
my mind, images  of  The distribution of the answers is illustrated in the diagram below: 
 
                          Fig. 1. The di  
 
Table 1. mathematics learning strategies  
  
 
 
 
 
 
 
 
 
 
 
 
Interpretation: *   1- This Never happens 
                     **  6- This always happens 
 
 
We can notice that most students (over 20%) confirm that they seldom build images of notions learned during 
the mathematic classes, whereas for the 18% of the students this process is a permanent component of the learning 
strategies. Also, the data above show that over 40% of the surveyed students are likely not to develop these mental 
constructions. 
 
b The PH.D Research with the subject The study of obstacles and errors in modern didactics. Individualization for  the secondary-level 
Mathematics, University of Bucharest, Romania. 
c he students being between 14-15 years old.  
Statistical index Value 
N     valid 
       missing 
349 
1 
Mean 3,7794 
Median                                      4,0000 
Std.Deviation                            3,00 
Variance 2,552 
Minimum 1,00* 
Maximum 6,00** 
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The table below shows us an important correlation between the mathematic scores and the construction of 
mental images regarding mathematic notions. 
 
Table 2. Correlations between the mathematic scores and the construction of mental images regarding mathematic notions 
 
    
The average score in 
math in V-VII 
grades 
To study/learn in math, I 
build in my mind  
of what I learn 
The average score in math in V-VII grades Pearson Correlation 1 ,311(**) 
  Sig. (2-tailed)   ,000 
  N 345 349 
**  Correlation is significant at the 0.01 level (2-tailed). 
 
The absence of this cognitive involvement d  which consists, among other things, in the awareness and 
interiorization of the notions prejudices the formation of these mathematical concepts  in fact, the main condition of 
an efficient way of learning. Consequently, this represents a major obstacle in the learning process because the 
absence of mental transposition, of what represents the subject of learning blocks the correct processing of the 
information. The mental construction exercise is learned within the instructional process. The obstacle of 
psychological nature is added on the list of impediments students have to deal with in the learning process 
(epistemological obstaclese, psychological obstacles and teaching obstacles)f. 
One way of improving the learning process is the removal of these obstacles. However, in order to remove them, 
they have to be first identified. But the major difficulty lies in the fact that they manifest at the level of the learning 
process, an area less accessible to the teacher. Some of them can be identified by specific errors which manifests in 
the product of learning, but others remain hidden, distorting or obstructing the construction of knowledge until the 
teacher identifies them . 
The teacher  to his/her students representations on mathematics is through the analysis of student  
behaviour. Some  direct and they manifest themselves in a spontaneous way, so the teacher 
will need only a grid to make a correct interpretation. In general, for this type of behaviour, the attitudes and the 
values the student forms in relation with mathematics are the most exteriorized. The teacher has to elicit other 
student behaviour while confronting him with different situations/work tasks, these being mainly evaluative 
situations. Therefore it is necessary to make the evaluative process perfect through the identification of new forms, 
methods and evaluation instruments which allows the Mathematics t
knowledge is built. He also contributes to the diversification of the conditions for the manifestatio
noticeable behaviour in order to grasp their 
knowledge. 
A secondary hypothesis in the above mentioned studies was whether the system of evaluation of the 
mathematical teaching results in secondary school is correctly designed and built, which influences positively the 
Mathematics. To test this hypothesis, alongside other methods, we have experimented a strategy of teaching in which 
the independent variables were:  the use of the individual worksheets and the practice of pedagogical dialogue (de La 
Garanderie, 1983), while the dependent variable was represented by the results that the students obtained at the 
evaluation tests. (The experiment has been conducted over the learning .)  
 
d The applicability and application of this concept in a certain learning situation are promoted and argued for by the mental management. As for 
learning mathematics this pedagogic current unravels and offers important practical instruments both to the teacher, in teaching, and also to the 
student engaged in a learning activity. We mention in this matter one useful and interesting work: J.P. Chich et al., 
gestion mentale itions Retz Nathan, Paris, 1991. 
eWe mention two of the authors of the most interesting epistemological obstacle typologies:  
G. Bachelard (1938) describes: the obstacle of first experience placed before and above critics; the animist obstacle; the substantialist 
obstacle; the generality obstacle; valorization obstacle. 
A. Giordan & G. De Vecchi (1990) identify two categories of epistemological obstacles, according to the causes that generate 
them:obstacles determined by the conceptual information absence and obstacles generated by the presence of a previous referencer.   
f Classification made by J.-P.Astolfi(1997) who was at the base of elaborating a learning error typology. 
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In the following part we will make some clarifications about the independent variables: 
 The Individual Worksheet is a didactic way that privileges the individual activity and allows the student a 
direct confrontation  with the learning task. Under these conditions, on the one hand, the student is aware of the level 
of understanding the notions and on the other hand, the teacher can follow the dynamic of the process of learning in 
which the student is engaged, and he has also the possibility of a specific didactic intervention. In addition, 
worksheets solve the problem of individualization of the teaching process by adapting it to each student s 
peculiarities, although the teaching offer is common for all students. Teachers make great efforts and are very careful 
while conceiving these worksheets but their work is fully compensated by the advantage they get through an 
increased efficiency in the educational process. Their structure must follow the lesson script, each sequence of 
teaching containing specific learning activities gradually organized in terms of the degree of difficulty and optimum 
consistency. The tasks that have not been solved during the class, can be finished at home, as homework, which 
provides the same teaching offer for all students, but at their own pace. Through the learning activities, these 
worksheets allow not only the evaluation of knowledge but also the evaluation of the 
and attitudes. The latter can be assessed mainly through direct observation of the student  behavior while they are 
facing a task. 
 The Pedagogical Dialogue allows the student to be aware of the way he/she processes the information, and 
the teacher to identify the obstacles which the student is facing in his/her task. The application of this pedagogical 
tool based on questions and answers focused on this process (how would you proceed t a certain 
initiation of the teacher when he uses it. At the same time, the student must have the ability of self observation and 
express freely through the uttered words all the    intimate processes that take place in his/her mental plan. But the 
successful practice of the pedagogical dialogue is conditioned by the socio-emotional climate in which the process 
takes place. The teaching situations have to be designed as true learning situations where students have the 
possibility to express themselves without the fear of getting a bad grade due because of a wrong answer. The 
communication relationship has to be based on responsibility, permissiveness, trust and mutual respect in a context 
of secure teaching for all students and from all points of view. 
The results obtained from the summative evaluation after running the experiment confirmed the hypothesis:  
 
Table 3.Paired Samples Statistics 
 
  Mean N Std. Deviation Std. Error Mean 
Pair 1 Initial evaluation 6,8900 25 1,84430 ,36886 
  Final evaluation 7,3580 25 1,51690 ,30338 
 
The statistical results show a very stong  correlation between Initial evaluation and Final evaluation (Correlation is  
,923). 
 
Table 4. Paired Sample Test 
 
 Paired Differences t df Sig. (2-
tailed)  
Mean 
 
Std. 
Deviation 
 
Std. Error 
Mean 
95% Confidence Interval  
of the Difference 
Lower Upper 
Pair 1   Initial evaluation-   
             Final evaluation 
-,46800 ,73213 ,14643 -,77021 -,16579 -3,196 24 ,004 
 
Because the t test is significant, it results a significant difference between the average scores obtained in the 
evaluation tests, before and after the experimental variables interventions, which proves their efficiency in learning.  
Conclusion: The introduction of these two variables in the teaching activity ensures the Math teacher a consistent 
and continuous feed-back in the process of teaching and represents an important lever to guide him/her in building 
mathematical competency. 
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